Metabolism of N,N-diethylbenzamide and N,N-diethyl-alpha,alpha'-13C-benzamide by rat liver microsomes.
The O2 and NADPH-dependent metabolism of N,N-diethylbenzamide (DEB), a topically applied insect repellent, has been investigated in liver microsomal suspensions from phenobarbital-pretreated male Wistar rats. Incubation conditions for the enzymatic production of N-ethylbenzamide (EB) from DEB (0.2 mM) were studied by use of HPLC with UV detection. With the microsomal enzymes suspended in 10 mM phosphate buffer (pH 7.4) and the substrate delivered in acetone (10 microliter), the yield of EB was 81.9 +/- 2.9% in five replicated experiments with NADPH (2 mM) and MgCl2 (4 mM). Conversion of DEB to EB was strongly inhibited by carbon monoxide, a cytochrome P-450 inhibitor. A sample of N,N-diethyl-alpha,alpha'-13C-benzamide was synthesized and was used, in conjunction with high-resolution 13C NMR spectroscopy, to identify the metabolites arising from oxidation of the ethyl group. Using the distortionless enhancement by polarization transfer pulse sequences and a substrate concentration of 0.4 mM, 13C-labeled acetaldehyde and glycolaldehyde, both detected as the hydrates, were found in the microsomal incubates. N-Ethyl-N-(alpha-hydroxyethyl)benzamide, the presumed metabolic progenitor of acetaldehyde, was not detected in these metabolic experiments. A pathway is proposed to account for the metabolic generation of glycolaldehyde by hydroxylation of both carbons of the N-ethyl group.